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Abstract 



A method and apparatus for selectively sintering a layer of powder to produce a part comprising a plurality of sintered layers. The 
apparatus Includes a computer controlling a laser to direct the laser energy onto the powder to produce a sintered mass. The 
computer either detemnines or is programmed with the boundaries of the desired cross-sectional regions of the part. For each 
cross-section, the aim of the laser beam is scanned over a layer of powder and the beam Is switched on to sinter only the powder 
within the boundaries of the cross-section. Powder is applied and successive layers sintered until a completed part is fbmied. 
Preferably, the powder dispensing mechanism includes a drum which is moved horizontally across the target area and counter- 
rotated to smooth and distribute the powder in an even layer across the target area. A downdraft system provides controlled 
temperature airflow through the target area to moderate powder temperature during sintering. 
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(57) (#i^»3R©iSH] 
[it*5 1 ] 19^ 1 : 

^2)s©-5-©sp«-ccfci,ir«^t/ct&**t5isiii)a lo 
u-ifi^-A©^&ijtgifi]©^K:fflriEitB>)©©*li±K: 
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©Brffi«:*fl£1-saJ^CC. •€-©S|5^-?-©t9^©ta^ 
4j^S-&S'<<. l:fc-e©f9*ia©-e-©SP^«:fet»r 

I/. 

<i!«5R©SLS«:©I@I0. 




a) 

3 

ns J; ^ fc-rsit*! 1 «:e48©m 

&{cH-rsfe©r*o. <!:<K:-e©^jg(Diu-ifk:-A 
%«ffl-r*:^«:BBf s fe©r**. 

<WRfii. ftl:*S"5Si5fn©0fM©MW<!:K:BaSL/Tl> 20 
a. ;*:««^teJ:iyf»LtBUS$li»^<©a 

»^fiS-C*S. C© J: 5 «:iif;©8BSJg3i»o^< » 
1#i*©«fiHli:?:!^>Mira. f&*J&^ffi$;?.*>t&5SS( 

iJ>S[©spfD©**5a*naJs^> -«sk:-^©^©/c 

ft«:a:pfiJi5:tS^I?r#t?ji^©S!j6ft*iffiffl ? h 

S. C©j:5!6:qRPJ«i:SIBt!*«:fei,ir«. ^tt^-D-^f 30 

«»iDX!£»^©ii!A«iiji-rs(c»«^T<ib'&;&s. $ 
miic. B5ia©<t5«jraxffi»^fi©jgiii«}%4c 

5. lE/cC©J:5ft»DXi£«. &mmi.^mtXMO 
it"^. t8<iB$S-?-©*)©*S3;;^ hil50jlHKJ&S©* 40 

^, ij>s;©aao*4S3a-rs«^. cn^©raa*# 

SfflniCCfc orlSjiS*aSgR?D©*Sei5b^«:i§-rs 

^ 1 o©iiKfi<j^tt!^©xf'p«M{caw©4^MfBg 
■c*s. fi^AKfi^©7^-f;^ss/cii]^K4jt,ir. 
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AsXfFlStSK: J: oTgBD°D«rS«fft'5R©4^?:^ISr 

5. ^5%5^xffl8«l©^li&tit{c. ^6n54i^*s« 
c © J: ^ axflPK^KJ: SJoxftoorastt, 

« U asa©!? j^O/cJ&Kl -fe > b K:»SJ L/ !tc l:f ti« 
tt6Scl>. ^<m^. »D'iJ:©XJH9«K:H-r5«IiS 
©iSK:. !^£©JB^^©g|5o°DS{f^*J^ggt?*s, riifc 
^X:a©>fSiJ^*'e.. BifM«jt©8R?DOS!!ii©/cJi) 
©X*r^'•b;^*SH^i<!:!Q:S. 

$6(c{^j]DW!ttiDXfei&3#&t5, 

K:itur*t^f*J^$n5*Jft{cfffti«j]DX-c*s. is 
^. <s©so#j)na;jSDXffi*iia^sn/c. cn«. u- 

S$#SCiK:$,S. m(f. iKSi|#i^»4. 117.302 
Il4,474,861#. ^4.300,474f> teJ:?:;»4.323,75 

mifihh. ctip)gja©b-if)inxft», ^iur^ 

c© J: ^ t'— !f«a?S®i5p.K:a: -,TS6ti5?&^fl«j 

#tt?r?f5/i:*. C©:&S*5L«L«^§nri,iS. 
«;^B«jfc«c©U— ifSSiSfcfciiT. ^l5tSJn°D*liig 

m2JS?r^-^L. :»-^L/c^7SII2Ji{CU--!ft-A?r 
C©«lg Uyctft^^^lS^ 1 l©jg6fe U/cSiS^tcS 

«ii-r^.:5sr$.'3. £e*©a!B°cSS©a^i«aTOfi«j 

j». jfotti/. xf^aanxccjcsiiji. i 
:a?:<^-r€.Sjg, (tMiflXKjcssjiccfcwsraa^ 

isffiStcS^SiiS. *^ig©?3S«1$5e©SOt9jRK: 
7S i':^©©*$fcti1g^ttl4K:SfflSn^^,. 




(3) 

5 

{CiX©t»*)S«:»^L> »-^U/c*©t&*l{C*jWS8B 
fD©»rffltcStIc;-r*SP:»K:. ^©a5^©-5-Ot95R]g©*9 
3S%«Se$-iiS'<< > *fc^©t93aB©-5-Og|J^CC*5t» 
riifeL/te^^HuSittf?®®*©*^^^^!**^^^ 

:^S?:iiD-ceSE:«©|»*«:«iesgJ: 20 

iB©i©*©?as?:$i)afL. 

San/cffigCCfglfij-tt L*-2.SJR6<mQfc»©x4^ Jl/ 
U-lf t-A© J: ^ 30 

^^8{)S/£Ji)©^l?(*9 (within defined boundaries) 

tf. -r&to-^. 3>fa-$ttSo°D©^ft^i?^© 

^t>tt> si7]3!pe)Sii©i^s©^Si&3>ea-5f{c7' 
o 7 5 > i^A* f S c i *5-c * s . 

i^ifi {cte t, » r©^*Sti?et)«: j^f S fc* 1/ — !f f - A 

it'^ty^timti^ts. irxommios so 
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-A©||fl«j*s-en-etT©®©!RFS©iSm«3gi5«:4)S^«: 
©B©^SJi#rtS|5©*%ffigSW(CjSgirc ^ 2, J: ^5 CC. 

•^■c|giii$n«.-st©5W^*ffifflL/'r, u-ife-A 

?:a^lZ<^©Sa7;^i'^*-KTi^ab3#€.. »1 
S»^U-1''t-A)&m2S«aK:5ltL> C©m2 
SI*^su-tftr-A?:a«KJg©ifiK:SW-r-5. 
tfKi^M 1 5l^©fi8t)*SU-1f t^-A*g^|Z«* 

{ctet,»Tiri:^iSiKiit«i$^s. i^filJc. m2SS^© 
u — tf tr- A iSr g^E^i|3{cteiiT:0 2 :;3iDifci^ 
86§#5. Jf$t<tt> lli:^[S]<i:S2:S-iaiAiti5«:s 
3S-rSJ:^K:, M:^©SW^*5ffl*tWtci2g$iaS. c 
©J:!)ft«jSKJ;0. *«W©»*lyt,>SI{S!g«iOT 

©■7;^$^s>'N'a(>'S:§fe-c. aiiKJii^oa^o:®© 

^^©%°aSBii£». &3^©m 1 l^'&S@ii±(c 
^tz>fmt. s«iffiK:?&-,rJlisju-iffcf-A©t 
w^r^rssKi. ^ 1 mMm>^ 1 JB4a«i± 

KSEl^KltB^-r^,. U— !fl^-A©^*i||lB*ii 

CiCCtorfSSS^iiiei-S. *&*©»2S|5^?rSl!g| 
SB©±«:iiSSif, u— tftr-A©Sfl«ji6SrijgSBi 

©«EK:?&r>r^1-5. U— !fl^-A©«efJ*5M2© 
*a5^©m2B©«l?rt^K:*iB#K}|(Sji^;l.+--iE 

ft (Cohesive mass) if 4, 5feiC)|g^Sn/dB©±(C 

s^xm%mimt^. #«8iB=&sy[«£6s-& . 

»Sbt^j66S}^«iK:fci>r> u— tftr-A©^w*^■e 
n^^^©B©i^l?rtg5K^||6I^ nxci S^{0»3R#s«m 
^tiSJr^fc. u— ^ft^-A*55;^^^^ttl«::i•>3^7 

^SnS. »Sl/<»U— ;ft-A«3>ti-ir{C 
ioTSiaiSilS. C©3>ta-5fttCADA>»«R*S 

C©)i^, ®[J&$tlSSi5S,©^ft^<!:3&KK:ga-r 
?)r-3?«:3>fa-ii(C#^. C©3>b*»-$dSSP 
^©SBISEJg©^!?*?!^^*. H 
S$<T,:^i:ig^=SrffiffibT> gi5n°a©Bf®E^CC*tIc.L/r# 
a©«Se*fiJSIf.5, ffe©«tBe|K:*ju-Ctt, 3>h- 
a - *tta5fd©SfrffiEi^©SWx- 5^©*?: y O 
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■cB^eti^tt,ijtJifl5<^©si5a°D©^*iortgr*s. § 

6(C3(s:»|?«. SPftiajii^icJtttSSilliBfiBi LT© 
a>f»-$©tl3(C7'ni^75>i^l/. S/jN(SO-fef h 

irtJU-ifui. ©*»#gi4i> u-!fMai^Si6i 

C©gfmP24ttt&5^«: B«ElS26©«fc^^1-S J: ^ fc 
i5l^l$ti. C©E«26l3:miS(c4si,i-ctJ^ftef>K:'affl 

aft:i{)CCffe©# < ©IIJS^*nijt|-c*s. 

>h 5^-iai[(*34i«:#tf. fiMS$tlSU-1f©Mtt 40 
^<©7Ti'f«:|8c??o. !||{e:«|feSti5»*220S«: 

t5ci?U-Cl,i5. miS©*i6^««:fct>rB. Nd:YACU 
tt. 3eas*-F©l007 7h«:iSffi:^*WL. a^*- 

12©U— tft-AU^tt. 5^S«Cifil,>aaiD60nM©S 

s*#rs. »isk:h3t©u— !fi2tt. aai+n-^ 

Jl'-:'7!iM40+n'^;l/7©jiil?®ffli(i;a6:fy#©^i^ 
*-K$fclia^-F©t>-rnK:-&J:. P-1fi2B0 50 
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38ifi^ 1 @lca^K©J: U— tf t'- A©^g§«:fS-pT 

•5rSlj^«©fis?:S:gK:Sig5-r5ci*s-ctiii,>. u 

— !f 12 i am U > :^38i ©P^ KEgS n/cft^ b > X36 
tt. C©»mU>X36<!:U-tfl2t©F5{C^^5?:fp 

^*). ^U>:^38©L/--tfl2iS*tffl!l©U-1fh'-A 

^»-c^ < ©ji^*5fiSS n. u— !f tf- A*-5g©fi 
gKjasKKiijS^fc^-r-sfc*©-? ©fficD^K ©:?rft 

§ 6 «C» L < tt, U — ifPa^Siett 3 > f - 40 

fa-ir40t3:u-if$ilffllffiv>r^n7'n-fe ;>-9-i> ■f- 
^'^ifflCAD/CAMi^X'f A?:^t?. H 1 0«:|g|^T©|Ste 
ffi^K:*jt,>r. AV3>*s^3tl (Caniiottore64) . 
■^©iT h Ufa- htt7i7-fei^:/Ji"('>$-7i-;^ 

©^ss%:^iS]g^'rs-7'y;^A44=S:^tf, 

10©J:ftWU-i'T'J' U— !ff-A^©ai{'p©/!: 

fc^2m42B-e-ti-en©^^it48,49K: J: -arigsijsn 
©5i*^46,47^s!)^w«:Ei6j-r 5 J: ^ fc-e-n^nos 

ru— !ftf-A©Sfl<j 1 latciJtir^Ep-cs^-r) *5 

S@g:i^26©4iecisi>Tm$4iS. HlgKcgi^J: 

^(C. K7'f^-f-50»3>b-a-5r40{C*fLrf'flilfi«J«C 

sesnri^s. ^2*42tct-^-rsfc«{). <fe©^ 

»2Htt> *ia3:*ffi{cJ:-,-ClSjiStiSSR?D52©- 

asi i^E^KM-rs u-if f - A©7X $ Ail vdsas 
n^snri,>5. SftfDB4@ 54- 57*'e)fiS'5. p— tftr- 

A64©gWtt7X$^3E''>'i»>66tC|filW6*l-ri>S. c 

©?B»»Kfci,»-c. rgwj B:^%^-r*4WfflSr 

$)or, u-ifi2©gmil?:^ift-r5fc©-cBitt,>. 
Mm±.. i6^68(^mM^fi^^ L/. i^70B@ii^ 
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M--iO4*it&*ioeSriini08*>6 g«E«i02K:^4'r 

io2©^iioK:^t#;K:es^?>. 10 
tt 6 l/««114*S|»3SOlljMe& gSE«©<fi^ii2K: 

(knurled surface) ^ffl^fcRISJ^ F^AUfi^^tJ. 
yf—-^)insi^is. tf£t>%. c©f— :?';H28!6s@ 20 

ii3S«©SfD©iae?:$!iffli-r s fotm^mm^ 

«fefe$nfce^^i^^^^^©SS^:^aSPS■r^.c i 

gtiT«:iJDi»i/T?f 5. mxia©iesfiSi«tt-R&ssis 
gi32'&iiAr4s»)> ±l2©.i:5{cJjD»bTiag^St 
ft^«4T:SiliaL/r. «felS0«i:^<*:-r5t&^©±)Bi 
se[iHSl/fc^t©iaK:Jiig«4tftol*seSl!8P^ff 

*i«iEM?ns&^±js©sg?rpiML. jiji©^j^a 

©■C*5. 

/^138i. jia7T>i40tej:c^/Stett®9l7 7:^141 
i^r^tf. ^I44355t^-A64 (mia) ©SW^rSSK 
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3£^^*l34^>'^-*At«;^?LK^i*^4SD±{C7 ^jbjf 
«ft:i46 (ffl?Liffi) ^«:»Jf>TaiDl52tC 
^4/c»{C7'U:f-AiS0*siBg#hS. ^>^^^ttl□l52 
«X^®i4i$ fctt-€-©ffe©^m«!^<a«K:m$ *x 

c<a6©iE«*5ffi)i$nrgen°n©=;;:7c« 

o-m) «-Si-ra. 

*^?§©:)3ffi(cte(,^r ttt&5S22©m 1 SiSt^dSB^E^ 
26©*«:»#Sti. u— tft-A64(cj:-3-cSJi?WK:j^ 
g?*ir. mi«aSJB54*{'f5 (1120) . c©miji 

^K«54«Blfg©gI5fa©lll»T®EJS{Cti^TS. U- 
iff-A«^#$ti/clS*22«:H«Sn/cig#rt^K:4s 

t»r©*ajRfl«jK:j^-rs. 

S. l-:)©^SBU--!ff-A©^?r r-^>7h;l/j :^ 
Slr»ttt-A64©SB«J^5ffi^';f >-Cglf^L. SfcU- 

fSK**. ^>•fe5^sK^l5:^»co^,»raw©^^*i6 

L/-C. •5X^?y^•^^>66OliiS68,70CC^^L/T•Wr^Ct> 

^fc<t-,TK> •7;^af^':i?>*-Ft?S3&§h^B#K:g|5 
&a>mSiRtmm. O^L/^x^^-FtJ^OBS 
#S©ftK:'<i' F;u*- FCCilr»TI,»-5. 
SiHtcR-^r. a^iS26K:4ju-ciftK7;^a»/N-$ 

>-CU— !fe'-A54©^*S^$hS. F7-Y^<50B 
7;^$A3i>66 (020) ?:4Di<t^K:^jStt48.49 

^iisrrs. @Hsi46©asii««iSft^«68 (112 

m) K?&-,/cu— If t-A64©8w©as&*$i!®i-ri© 

tC^Stbr. SI*lg47©attB{S2^l^70{C73-, /cU 
-1ft-A64©S««J©att*«ISlf5. 

l^-A64©Sfi<J©Sa^igttF7-^>'^'50^ffibT. 3 
>fa-5f40K:7v-FV^9i'§*ll) (m3a) . Tffi 

.?)a5fa©if®EJgtcM-ri.t»«5r^l/-CI,».5. iS-:. 
T, '^7>'<7©f&^22©-giMliagg«260lJK:fl--^§ 
n. U— !ft-A54©ffifi«)*5-?-©a^7X$/iii>-CSil 
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|Sltf-A3iSaSElS26©*{C*Jl,»r©5|522%i®?WK:«l 

;^5^f (6^^«ABS) *^6fiE^). c©09K:fei,» 

«. *5fi(Z®©SiSp°BB#S©1vtit4#tt«rWri>ii:>S3!)S 20 
•srHiSS^aS. if9^22©ti®j. m^^i 

»5fe2©i4«6%a:M-ra2.3©^*i!^snfc. m 
RtimomBici^x, t9*©iiiR*K*sia)-rsc 30 

iASft?.. -flStcx4^;l.:t?-RjR$fiTa©ig»|g« 

I ( z ) = loexp (K2) 
C CK I (z ) tt*ffi{c*f-r*SitEffiz{c*jW*|9 

*4i©ga®iRx4^;l.=<?-?^$ (#fi^^fc>5t& 

3) . tfcmm^tti. KiR$K©i!®i-5ea 

©f- A i;^;i/¥-fi*5RiR-r S)a©J?$ ©iiln«: J: o 
■C> C©Xg*«C(R«R$tl5x^;U4^-*±MJ{CWffl 
■rSCt*l-C*.S. 40 

t&5R©fS©SS*i«Ftttt. .©i^©T>^'ii' hJt (ttt 
fc-^t4^©g;«rtfeig>'h-rm©Jt) "C^S. T^rto 
*S®H©7;^-^i'hJt4Wr5em SPc°D©)I)i 

ttiF. •r^ct)%5&^i:Stfl5©tii^©^^. f?D°o©iRffl« 

fC^C. a5D°D©itftg?:®:3?S-tiSfc«^S-f5. HSU 
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^saimidaK-pi^rittagrtiii. »#®itii4 

«. SS3i«©25B''D?:a-rc<!:«c<im«102©*«:*j 

§ tx A:|&*ai06*g^Kiai(K©3^110K«a § 
. »**J^43 nfc^tc F 7 Aii6«r*^ii0*> 6« 
163 -a-S. mi0SK:@/T^® J: 5 {C. l9*?:iJLitt(C^}-^L 

^liClM^^i. :^^-^130*St^9-'^•lD4©:;^K:i^8l)L 
r. K5Aii6€:5^Ufl«:fflotetteS®aj«:KS-rSffi 
g«:fe-5-C<5, ^■crt--7Aii6?:TK3-l*r*»*© 
llji^Sif. lSEmo2(C!6-5r*¥73lS]K^8li§ 

7';H28K:*t-rS7"U- l-i30®iEJI^i:fig?r$iJ®-rsc 
<b*5riri©-C. K7An6iStgKlSijD2©ra|iS*sjEit 
{C«lffll3nr. »*SK:»fS®»3'£^^€.Ci*JT* 

Sf$U<«> K7An6ig^iSij02i©raPS«- 

K 7 Aiie*s@S!Eto2K:?B-3 r^^tCj^^uoiSj 6 
fi^u23E-c^iii3n5iSK:. 3? 118*5^*1 3 nr. 

HIEJ b\t. h'7An6«SS|iSj^(c?S-3T7K7(C9 

3p.k:S^I/<». m9B{ctet,i-cK'5Aii6BI9*® 
LUl05®^^<!:^^L.TSii-Cjs!lHie3tl.5.. t&5l?K:St 
1-6 K7A®tS^^fpffl75S|&5S?ratt:^MK:SScffl-r5 

©•r. fttii3nfca^^*i©^®iij©$^Ei^ifi2{cirF 

•rs. m9HK:ia^©J:5fc. K^AufiOW^K: (K 
5Au6i^iioi©fflK:) ^awa»*Si64*sBI 
3^5. 

*fcl|9ia«. ft*3D6*safeK:j!6^3nfc«9^i66*S 

l>tt^3tl-Ct,>)it,>t&*158*m-rSC<J:itc<. i 
|g|ZJ^(C^3n^SC<bi|:5^t. r^ct>•fe. F7A 
ii6{i. 5feK:jgfi£3hfcJB«:^l/rWK{'f«?:llD;i2,C 
i < * ic^'PonSi.imt 4 C i < . aSKlS 

5. 

> $ - 7 * F X T A«f«8lW{C n > f a - 
^40*U— 'fl2it^S£st47,4S<i:{CS^L/rt,iS, 3> 
fa-5f40©ffi:tJjJ<-F (Sia4Jj:ym3S#M) * 
fig!K:i/-ifi2«:g!i^3nr. c©u— ifi2%s«?fi!jK: 
^rs. >'^•J^;^*- FTfWi3hS^. u-ifutt-e 

fcSOaiSns. t^lf48{iPgig[^Fv-f-''«50{cJ:-5r 




(7) 

13 

astern 3 gIK:a,T^(D<i:^^. fiii^f4Jl70K:?&^ 
TU-1ft^-A64CDSfl«j€:fBi6-r5lltSff49ti. mo/k 

mt. c (Of- i? « r h ^;i.;i< > h J §s:rfBit $ 
^jtpmT^-r-So ft^fitr^ h (M5B^/c«fcr-^ h7) 

ttJU-f>y£ U-1f tr-A:gfl«JC!>163i^2«Sl70©SfJ 

l^y 'j ^Mt ^ 3 > f ^ - 4? 40J3:;b- f> 
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y ^ >;!i^ n k: o T y > y 0 ii^ *4 D 
/c^tC (03^) , ^^r-5f^^y>:J/>'*0^7A3&S 

^'-:>4(XDv>r^n7'n-br iJOiA^tftc^ory 

n y ^ AflWSt S n^ y 'j t|:(^filrg^:7nr 2 W 

^s*-r^ffl;ti'c*oT. u— ifi2CDa!sacDfc»tc6fcr7 
h*5<gffl$n^ (^30) o 

FO«±filf h (MSB45ttttf 5r h 7 ) 

^'7^>;p:/p-fe-^1t(Z)fiIi3jA^ffiaccM*ro r+aA 
U-3?«<DS±{4fc:-y h:0S-fe'Pt*4>n«. x-^7-F 
t3:;l/-:/4iOSS(D7-Fr«>S. 'r-:$?7'- KA^il^- 
Sr^f'^^hil/rfeS. ll6Htca6n'S<t^tC, Si: 
^»;;>^r3&5:^c*j-b'Pj:0:^r*ntt. f-^if^Al^^if^ 

y^u^f^AiJi^Tiyy hT^frtcio^u-fe->; h^n-s, 

rtfi!l^aS82i. ia!g7LaJg2CD*CCEjgU/ca84<!:«rW 
m 1 0CC0,T^cDagKiS26^iifiJT2>KlPlf Jg28©rtaJ 

x^&s2(omT&^&bxi^^, msmiitmmmmmxh 

To 
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^8S©— s±©i^7 7{ctei,»r> cne.©*whi^ 

i. •Sf'-f ^-FOSBtr^* has^ffSn. U— !fl2 

i^K C©gPA52*stkgJff5/jN^®lS^> + + ^ 82i 
a84^rXf^tSMK: J: -3 riSig-r S c i tt^ plte-CJ&i,^ S 30 
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C©J:5J5:f'-3ftt®#tcn>f;»-5f40®45{c 

a-$40*JO«)/CAIie^Xf-A?:^tf. -T^tts ^CAD/OWySS 
^*sS?ii$n5Sa°D©^e«nJ-i5<!:Ji5«?r-?^/?,tl, n 

C©J: 5 (C l/r8RSiit$8©0cA:<t -Y h >; -*s|Btg 
jiiR&«jK:3>t:a-df40«:*tLrigie)ti5..*^ 

momma t;>tii. 

*S?S©:^ffitt^<©M^K:*}l,»TW;a-C*.2.. !^ 

mia6i.^xm&m^^mmti>ctifinjni.tj: 
ow^u^ttmrn-^. J: s c ti?.©a5fa 

mat', »j^(i©-^ffi*j|ie)ti'ct,»5tii&(c«>. *^ 

m2mf^mmiTmicji ors3&$nsgi5fD©-a54j 

^3a»3>f:r-5f, U— !f*jj;(yt^^ff©F^{cE 

m 5 S|B^4 @©^D°a©Sl^irSa. 
H 6 ajJ^^HK: J: 5f iff J:^ q v A©fi£h 
@. 

m70ttS4 S© 7 - 7 i®{C?&^T i en/cKSH. 
^8Httl|7 0©«K:?Sr>/cU-!f© 1 H©l9?|iSlI 

mostt. Sjisn*sga©s±K:iga$tifc©*% 
mic@aiig ^©$^s©^@. 
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